Adenovirus-mediated HSV-TK gene therapy using the human telomerase promoter induced apoptosis of small cell lung cancer cell line.
Telomerase is a ribonucleoprotein complex the function of which is to add telomeric repeats (TTAGGG)n to chromosomal ends, and it is known to play an important role in cellular immortalization. Telomerase is highly active in most tumor cells, but not in normal cells. As such, it may have possible applications in cancer gene therapy. Telomerase consists of two essential components, telomerase RNA template (hTR) and catalytic subunit (hTERT). hTERT is expressed only in cells and tissues positive for telomerase activity, i.e., tumor and fetal cells. We tested the possibility of the utilization of the hTERT promoter in targeted cancer gene therapy. We cloned the hTERT promoter in the place of the CMV promoter and sub-cloned HSV-TK gene to be controlled by hTERT gene promoter in adenovirus shuttle plasmid. Then we constructed recombinant adenovirus Ad-hT-TK, and infected them into a normal and a small cell lung cancer cell line. Through these experiments, we identified the selective tumor specific cell death by Ad-hT-TK. Furthermore, cell death detection ELISA and FACS analysis suggest that the reduced viability is mediated through the induction of apoptosis, indicating that this approach may be a useful method for suppressing cancer growth in targeted cancer gene therapy. These results show that Ad-hT-TK could be used for SCLC gene therapy.